Human tissue kallikrein attenuates hypertension and secretes into circulation and urine after intramuscular gene delivery in hypertensive rats.
Systemic delivery of the human tissue kallikrein transgene has been shown to markedly delay the increase of blood pressure in hypertensive rat models. To demonstrate potential hypotensive effects of kallikrein via local delivery, adenovirus carrying the human tissue kallikrein gene was inoculated into quadriceps of spontaneously hypertensive rats (SHR). A single intramuscular injection of the kallikrein gene caused a significant delay of blood pressure increase for 5 weeks. The expression of human tissue kallikrein and its mRNA was identified solely in injected muscle. Immunoreactive human tissue kallikrein was detected in the muscle as well as in the circulation and urine of adult and newborn rats. Urinary kinin and cGMP levels increased significantly in rats receiving kallikrein gene delivery as compared with rats receiving control virus containing the LacZ gene. The detection of human tissue kallikrein in rat urine after local gene delivery into the muscle provides direct evidence that circulatory kallikrein can be secreted into the urine. These findings indicated that a continuous supply of human tissue kallikrein in the circulation is sufficient to reduce blood pressure and kallikrein gene delivery via the intramuscular route may have significant implications in therapeutic applications.